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Many	research	papers	base	 inclusion	criteria	on	amputation	 level	and	the	absence	of	other	conditions	or	common	problems	individuals	with	amputation(s)	 face	such	as	residual	 limb	discomfort	that	might	adversely	affect
walking	ability	[8,12,14].	In	reality,	in	clinical	practice,	there	is	a	broad	spectrum	of	functional	performance	depending	on	the	nature	of	the	original	amputation,	any	concomitant	injuries	or	deformities,	the	intensity	and	duration	of
rehabilitation,	the	design	of	the	prosthetic,	and	the	quality	of	prosthetic	or	socket	fitting,	alignment,	components	and	the	motivation	of	the	individual.
Although	several	studies	have	demonstrated	 that	 for	 individuals	wearing	advanced	prostheses,	 joint	kinematics	and	kinetics	more	closely	resemble	able-bodied	 individuals	 [3],	 the	prostheses	do	not	perfectly	replicate	 the
features	associated	with	normal	 joint	anatomy	or	 the	muscles’	ability	 to	generate	 force	under	 fine	neural	control.	Proprioception	between	 the	prostheses	and	 the	ground	 the	 individual	 is	walking	on	 is	diminished,	and	additional








This	 was	 a	 cross-sectional	 study	 comparing	 the	 joint	 kinematics	 and	 joint	 kinetics	 of	 unilateral	 trans-tibial,	 trans-femoral	 and	 bilateral	 trans-femoral	 amputees	 at	 the	 end	 of	 their	 rehabilitation	 at	 the	 Defence	Medical
Rehabilitation	Centre	(DMRC)	Headley	Court,	UK,	to	healthy	able-bodied	military	controls	during	over-ground	walking	at	self-selected	speed.	Participants	were	recruited	from	October	2013	to	August	2014.	This	study	 is	reported









































































23 78.2 1.81 N/A Crush 3.6 12 TSB Iceross	sport	pin Yes Echelon	VT N/A
29 88.5 1.86 17 IED 11.8 61 PTB No No VSP N/A
24 119.6 1.86 12 IED 4.2 8 PTB No No Variflex	XC N/A
28 84.9 1.86 29 IED 13.4 33 PTB cushion Yes Echelon	VT N/A
32 94.1 1.85 12 Mine 2.1 69 TSB Iceross	pin No Reflex	Shock N/A
28 89.5 1.75 17 IED 5.7 19 TSB Iceross	synergy No Echelon	VT N/A
28 84.5 1.80 17 IED 4.9 20 PTB Pin No Reflex	Shock N/A
35 103.7 1.80 5 IED 5.9 19 TSB Pin Yes Echelon	VT N/A
26 87.8 1.90 21 IED 6.3 20 TSB Pin Yes Echelon	VT N/A
24 66.5 1.74 N/A Crush 6.0 7 TSB Pin No Variflex	XC N/A







32 88.8 1.69 24 IED 4.5 39 IBS Seal	in	liner No Axtion C-LEG
29KD 85.3 1.78 22 RTA 6.8 8 DEB Seal	in No Variflex	xc KX06
35 83.5 1.81 43 Mine 5.2 32 IC Seal	in No Reflex	shock KX06
26KD 98.6 1.89 18 IED 4.8 44 DEB Seal	in No LPRR Plie
27KD 94.3 1.80 16 GSW 4.9 26 DEB No No Variflex	xc KX06
27 89.9 1.75 18 IED 6.9 71 IBS No No LPRR KX06
30KD 83.8 1.87 29 IED 3.5 23 DEB No Yes Elite	VT KX06
27 96.9 1.87 18 Mine 6.7 98 n/n Seal	in No Triton	HD Genium
27 80.3 1.75 34 RTA 11.4 22 DEB Guardian No Echelon KX06
35 81.1 1.71 16 RTA 3.8 29 IBS Seal	in No Variflex	xc KX06














24 85.5 1.85 59 IED 7.8 33 Quad Seal	in No Axtion C-leg
28 68.1 1.67 57 IED 12.3 40 n/n Seal	in No Axtion C-leg





29 72.9 1.83 41 IED 13.4 46 IC Seal	in No LPRR Genium
34 78.9 1.75 57 IED 12.5 39 IC Seal	in No LPRR Genium
37BKD 88.7 1.89 41 IED 15.9 28 DEB No No LPRR Genium
29 90.4 1.81 48 IED 10.9 24 IBS Seal	in No LPRR Genium
27 136.2 1.82 50 IED 17.7 32 DEB Seal	in	(r)	Sock	fit	(l) No LPRR Genium
25 70.7 1.76 54 IED 22.1 43 IC Seal	in Yes Triton	shock Genium


























Joint Parameter	(Anova	p) Control Unilateral	trans-tibial Unilateral	trans-femoral Bilateral	trans-femoral
Intact Prosthetic Intact Prosthetic Right Left
Pelvic	tilt° Max	post	tilt	(0.006) 2.5	(4.5) 2.6	(3.2) 2.4	(4.2) 3.6	(6.1) 8.3	(4.3)b 8.4	(5.3)b 7.2	(5.5)a
Range	(0.007) 4.9	(1.7) 5.9	(1.9) 6.7	(2.6) 8.7	(4.7)b 8.7	(4.7)b 9.0	(1.8)b 9.6	(2.5)b
Pelvic	obliquity Range	(0.023) 12.1	(4.1) 13.3	(4.1) 13.3	(3.9) 8.2	(3.3)a 9.0	(3.7) 1.3	(3.6) 11.1	(3.1)
Pelvic	rotation° Max	int	rotation	(0.007) 4.2	(2.6) 3.9	(5.3) 4.8	(3.2) 7.1	(4.3) 4.1	(2.2) 3.8	(4.8) 9.8	(5.9)b
Hip	flexion° Max	ext	(0.380) −14.1	(6.7) −13.7	(4.9) −12.4	(6.7) −12.4	(6.1) −11.3	(7.4) −8.4	(5.7) −9.8	(7.2)
Hip	adduction° Max	adduction	stance	(0.001) 11.1	(2.5) 10.3	(2.5) 8.2	(4.1) 6.3	(3.5)b 5.8	(4.3)b 6.0	(2.3)b 0.9	(2.3)b
Hip	rotation° Max	int	rotation	(0.01) 1.5	(3.7) −0.1	(6.1) 0.3	(6.6) −0.2	(3.9) 1.4	(6.3) −10.4	(3.8) −15.8	(7.5)b
Range	(< 0.001) 12.1	(2.0) 11.7	(2.5) 10.1	(3.1) 10.7	(3.7) 12.5	(5.0) 14.3	(4.3)b 17.3	(7.1)a
Knee	flexion° Max	flex	early	stance	(0.001) 17.9	(5.9) 17.2	(5.5) 8.5	(7.4)** 20.1	(6.2) 1.8	(3.3)b 8.7	(4.6)b 8.6	(4.1)b








Joint Parameter Control Unilateral	trans-tibial Unilateral	trans-femoral Bilateral	trans-femoral
Intact Prosthetic Intact Prosthetic Right Left
Hip	ext	moment,	N.m/Kg Max	ext	(< 0.001) −0.9	(0.3) −1.2	(0.4) −1.3	(0.4)a −1.1	(0.7) −1.3	(0.4) −1.1	(0.3)b −1.0	(0.3)
Max	flex	(< 0.001) 1.0	(0.4) 1.7	(0.5)b 1.1	(1.2) 1.2	(0.9) 1.2	(0.9) 0.9	(0.2)b 1.0	(0.2)
Knee	ext	moment,	N.m/Kg Max	ext	early	stance	(< 0.001) 0.6	(0.2) 0.8	(0.3) 0.1	(0.3)a 0.5	(0.6) 0.3	(0.3)a 0.2	(0.2)b 0.1	(0.2)b
Ankle	plantar	moment,	N.m/Kg Max	late	stance	(0.005) 1.6	(0.3) 2.1	(0.5) 1.9	(0.7) 1.7	(0.4) 1.7	(0.5) 1.4	(0.2) 1.5	(0.2)
Hip	power,	W/Kg H1	Max	gen	(0.002) 0.5	(0.3) 1.2	(0.8)a 1.3	(0.8)b 0.9	(0.4) 1.1	(0.5)a 1.6	(0.4)b 1.5	(0.6)b
H2	Max	abs	(0.025) −0.8	(0.3) −1.2	(0.8) −1.1	(0.4) −0.9	(0.5) −1.1	(0.6) −0.7	(0.2) −0.6	(0.3)
H3	Max	gen	(0.028) 1.2	(0.5) 1.9	(0.5)b 1.8	(0.7)a 1.4	(0.6) 1.4	(0.6) 1.4	(0.3) 1.8	(0.4)8











































































































































Supplemental	Fig.	3	Transverse	plane	 joint	kinematics	of	 the	pelvis,	hip,	knee	and	ankle	 for	 individuals	with	unilateral	 trans-tibial,	unilateral	 trans-femoral,	bilateral	 trans-femoral	amputation	and	control.
Positive	angle	indicates	anterior	tilt,	up	and	internal	rotation	at	the	pelvis.	Solid	black	line	with	dark	grey	shading:	intact	limb	(or	control	limb),	dashed	black	line	and	light	grey	shading:	prosthetic	leg.	Solid	line	or
dashed	line	represents	mean,	shading	represents	standard	deviation	from	mean.
Multimedia	Component	1
Highlights
• This	is	a	comprehensive	set	of	gait	analysis	data	and	descriptions	of	how	individuals	with	amputation	walk.
• It	provides	a	thorough	up-to-date	description	of	how	lower-limb	amputation	changes	an	individual's	gait	pattern.
• With	current	high-specification	prosthetic	provision	and	intensive	rehabilitation,	individuals	with	amputation	can	achieve	a	gait	pattern	very	similar	to	able-bodied	individuals.
